AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Listing Of Claims 
1-18. (Cancelled) 

19. (Currently Amended) Method for analogue self calibrating of a phase 
locked loop circuit including a phase frequency detector, a charge pump, a loop filter, a 
voltago control l od voltage-controlled oscillator, including a plurality of elements tuned by 
the vo l tag e contro lle d osci ll ato r a tuning voltage , the method comprising: 

comparing a freguencv of an output signal of the voltage-controlled oscillator of 
the phase locked loop circuit with a reference signal frequency entering in the phase 
frequency detector; 

switching a vo l tag e contro l l e d voltage-controlled oscillator operating mode , us i ng 
a li n e ar i zed fr e quency v e rsus vo l tag e curv e , i n a f i rst fr e qu e ncy tuning op e rat i on 
enabl i ng a w i d e l ock i ng rang e , J o a li near high ga i n linear-high-gain mode to enable a 
first freguencv tuning operation that includes targeting a linear freguencv versus voltage 
curve to vary the freguencv of the output signal within a freguencv locking range ; and 

after locking to a freguencv with [fthell said first freguencv tuning operation, 
automat i ca ll y switching , after l ock i ng to an appropriat e frequ e ncy w i th [[tho]] said f i rst 
tun i ng op e rat i on, said vo l tago control le d voltage-controlled oscillator operating mode to a 
zero-gain mode[[,]] while keeping the frequency of s a i d vo l tag e controllod osc ill ator the 
output signal unchanged. 
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20. (Currently Amended) Method according to claim 19, wherein, after 
said zero-gain mode, said vo l taao contro lle d voltaqe-controlled oscillator operating mode 
is switched to a l ow qa i n low-qain mode enabling [[a]] fine tuning of the frequency of the 
output signal by the phase locked loop circuit for compensat i ng sma ll to compensate for 
residual frequency errors and temperature variations. 

21. (Currently Amended) Method according to claim 19 , whoro i n tho 
l i nearizat i on of tho vo l tago controlled osc i llator froquoncy versus vo l tago operat i ng 
curve compris e s further comprising : 

breaking the required linear frequency versus voltage curve into several sections 
over either constant or non z constant voltage intervals; 

selecting for each section a corresponding element tuned by the tuning voltage 
controlled oscillator giving the same frequency variation over said section; and 

submitting each element tuned by the tuning voltage contro l led osc i llator t o a 
specific voltage, deduced from [[the]]a loop filter output tyn4ng-voltage, in such way that 
said o l omont i s activated t o activate each element in the same voltage interval as 
[[its]]the corresponding section of each element . 

22. (Cancelled). 

23. (Currently Amended) Method according to claim 19, wherein the 
switching operation of the vo l taoo oontro l led voltage-controlled oscillator from the linear- 
high-gain mode to the zero-gain mode comprises: 
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isolating the elements tuned by the tuning voltage controlled osci l lator from tbeif 
respective controlling voltages when the phase locked loop is locked; 

comparing each element tuned by the tuning voltage control l ed oscillator vo l tage 
to a reference voltage to determine if the value of sate -each element was at it is at a 
maximum or [[its]]a minimum when the phase locked loop [[was]]is locked; 

depending on the result of this comparison, applying a vo l tage o qual to a 
sp e c i f i od m i n i mum va l u e or to a sp e c i fi e d max i mum va l u e to each el e ment tun e d by th e 
voltag o contro ll ed oscil l ator, switching fHtsll each element value to fNtsllthe maximum or 
to rntsllthe minimum , tho total valuo of sa i d element i s thus oqual to tho i r va l uo wh e n 
tho phaso l ocked l oop was l ocked ; and 

freezing the elements tuned by the tuning voltage controlled osci ll ator in the state 
previously obtained to activate thus — the zero-gain mode for the vo l t a g e 
contro l l e d voltage-controlled oscillator. 

24. (Currently Amended) Method according to claim 20, wherein the 
switching operation of the voltago contro ll ed voltage-controlled oscillator from the zero- 
gain mode to the low-gain mode comprises: 

using an additional element tuned by the tuning voltage contro ll ed osci ll ator that 
is dimensioned to — achiovo tho — n e eded for fine tuning with a low vo l tago 
control lo d voltage-controlled oscillator gain; 

linking said additional element tuned by the tuning voltage controll e d osc il lator to 
a fixed voltage during the linear-high-gain mode and the zero-gain mode; 
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isolating said additional element from fois ~the fixed voltage during [[the]] 
switching step-from the zero-gain mode to the low-gain mode; and 

linking said additional element to the tuning voltage that is supplied by the loop 
filter of the phase locked loop ; and ach ie ving th e f i n e tuning op e rat i on by th e phas e 
l ock e d l oop . 

25. (Currently Amended) Method according to claim 20, wherein [[the]]a 
loop filter output voltage of the phase locked loop circuit is compared to an upper and a 
lower limit by means of additional comparators during the l ow ga i n low-gain mode; and 
[[the]] tuning operations are restarted and the in i tial l i near high gain linear-high-gain 
mode is selected again when the loop filter output voltage reaches either of the upper 
limit or the lower limit. 

26. (Currently Amended) Method according to claim 19, wherein [[the]] 
phase locked loop locking time during the l i near high ga i n linear-high-gain mode is 
improvod adjusted by switching off a fract i on of the c a pacitance portion of the loop filter 
or optiona l ly by increasing [[the]]a current of the charge pump. 

27. (Currently Amended) Method according to claim 20, wherein the 
phase locked loop stability during tho op e r a tions at the l inear h i gh gain linear-high-gain 
and the l ow ga i n low-gain modes is preserved by decreasing the current of the charge 
pump curr e nt during the li noar h i gh gain linear-high-gain mode and by increasing said 
the current of the charge pump during the l ow ga i n low-gain mode [[in]] such [[way]] that 
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[[the]]a product of the current of the charge pump current and [[the]] gain of the voltage 
controllod voltage-controlled oscillator remains constant. 



28. (Currently Amended) Integrated circuity,]] comprising[[:]] a phase 
locked loop circuit including[[,]]: 

a detector to compare [[the]] phase and frequency of a reference signal to [[the]] 
phase and frequency of an internal feedback signal and to generate output error 
signals, 

a charge pump to generate amounts of charges proportional to said output error 
signals, 

a loop filter to set an analogue voltage proportional to [[the]] charges 
accumulated in tfrei^capacitors and based on said amounts of charges , 

a voltage-controlled oscillator with mult i pl e s inputs that corrosponding each 
correspond each to an element tuned by [[the]]a tuning voltage controlled osci ll ator , and 

a gain mode switcher circuit connected between [fthell an output of the loop filter 
output and the voltag e- contro l led osc il lator inputs, to enable the voltage-controlled 
oscillator to work successively in a linear high-gain mode and a zero-gain mode, the 
gain mode switcher circuit including[[ f ]]: 

offs e ts offset generators to generate [[the]] output voltages after shifting 
tho loop f i ltor an output voltage of the loop filter with predefined offsets, 
comparators, and 

a switch configuration to apply the output voltages of the offset generators 
to the inputs of the voltage-controlled oscillator during the l inear h i gh ga i n linear-high- 
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gain mode, to isolate the inputs of the voltage-controlled oscillator from the offset 
generators and to apply the output voltages of said offs e ts offset generators to [[the]] 
inputs of the comparators during [[the]] transition to the zero gain zero-gain mode, to 
apply the resulting outputs voltages of said comparators to the inputs of the voltage - 
controllod voltage-controlled oscillator[[,]] and to f i na ll y freeze the state of each 
comparator and thus th e output frequency of the voltage-controlled oscillator[[,]] making 
[[it llthe output freguencv independent [[on]]of the loop f il t e r output voltage of the loop 
filte r , wh i ch const i tut e during the zero-gain mode. 

29. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 28, wherein the elements tuned by the tuning voltage 
contro l led osci ll ator include varactors dimensioned in such a way such that the voltag e 
contro lle d voltage-controlled oscillator has a r el ative l y constant voltage to frequency gain 
during the li n ea r high ga i n linear-high-gain mode-step r, and wherein each varactor of the 
varactors be i ng is controlled by a corresponding input of the voltage-controlled oscillator. 

30. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 29, wherein the voltage-controlled oscillator further 
comprises[[,]] an additional varactor that enables to achiove a for fine frequency tuning 
during the l ow ga i n low-gain mode and a switch configuration o nab l ing that enables the 
application of a constant voltage to said additional varactor during the l i near high 
ga Wmear-high-gain mode and the zoro gain zero-gain mode, and the application of the 
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loop f i lter output voltage of the loop filter to said additional varactor during the Jew 
ga mlow-gain mode. 

31. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 28, wherein the vo l taao contro l lod voltaqe-controlled 
oscillator i s constituted by includes a current controlled oscillator which inc l ude includes 
elements tuned by the tuning voltage contro lle d osc il lator comprising voltage to current 
converters including voltage controlled current sources dimensioned [[in]] such [[way]] 
that the current controlled oscillator has a relat i v el y constant voltage to frequency gain 
during the li noar high gain linear-high-gain mode step , each of the voltage controlled 
current sources be i ng — controlled by a corresponding input of the vo l tago 
contro lle d voltage-controlled oscillator. 

32. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 31, wherein each of the ol omont elements tuned by the 
tuning voltage contro l l e d osc il lator further comprises[[,]] an additional controlled current 
sourc e s source that enables to achi e v e a fine frequency tuning during the l ow ga i n low- 
gain mode and a switch configuration that e nab li ng th e enables application of a constant 
voltage to said voltage controlled current sources during the l i near high gain linear-high- 
gain mode and the zoro gain zero-gain mode, and the application of the output voltage 
of the loop filter output voltage to said additional controlled current source during the lew 
ea^ low-gain mode. 
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33. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 28, further comprising a lock detector that activates the 
switch configuration [[in]] such [[way]] that: the l i noar high qain linear-high-gain mode is 
selected during a sufficiently l ong time period for the phase lock loop circuit to lock onto 
a frequency, 

-aBd wherein the transition to the zoro gain zero-gain mode is activated after4bis 
tooki mthe phase lock loop circuit is locked . 

34. (Currently Amended) Integrated circuit comprising a phase locked 
loop circuit according to claim 30, further comprising comparators that set an upper and 
a lower limit for the loop filter output voltage during the low ga i n low-gain mode and 
restart the initial l in e ar h i gh ga i n linear-high-gain mode when said loop filter output 
voltage reaches either of these two limits. 

35. (Currently Amended) Integrated circuit comprising ffallthe phase 
locked loop circuit according to claim 28, further comprising a voltage doubler circuit 
that incr e as e increases the voltage supply of the charge pump, the loop filter and the 
offsets offset generators during the linear high-gain mode and honco onhanco tho and 
that adjusts a tuning range of the phase locked loop circuit. 

36. (Currently Amended) Integrated circuit comprising [fallthe phase 
locked loop circuit according to claim 35, further comprising a switch configuration 
enabling the application of the voltage double r circuit to the charge pump, the loop filter 



Serial No. 10/589,133 



Page 10 of 18 



and the offs e ts o ffset generators during the linear high-gain mode and tho output 
op e rat i ng vo l tag e supp l y dur i ng th e low ga i n mode . 

37. (New) The method of claim 19 wherein said voltage-controlled oscillator 
maintains a constant gain when operating in said linear-high-gain mode. 

38. (New) The method of claim 19 wherein said voltage-controlled oscillator 
maintains a constant frequency versus voltage relationship based on said linear 
frequency versus voltage curve to maintain a constant gain when operating in said 
linear-high-gain mode. 

39. (New) The method of Claim 19 further comprising generating the tuning 
voltage to maintain a constant gain and a constant frequency versus voltage 
relationship based on said linear frequency versus voltage curve. 

40. (New) The method of Claim 39 further comprising: 

generating a control voltage based on said comparing of said output signal and 
said reference signal; and 

offsetting said control voltage to generate an output voltage based on said linear 
frequency versus voltage curve, 

wherein the tuning voltage is generated based on said output voltage and a 
reference voltage. 
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41 . (New) The method of claim 19 further comprising: 

generating a control voltage based on said comparing of said output signal and 

said reference signal; and 

offsetting said control voltage to generate an output voltage, 

wherein the tuning voltage is generated based on said output voltage and a 

reference voltage. 

42. (New) The method of claim 19 further comprising: 

generating a control voltage based on said comparing of said output signal and 
said reference signal; 

varying offset of said control voltage to generate a plurality of output voltages; 

and 

generating a plurality of tuning voltages based on said plurality of output voltages 
and a reference voltage. 

43. (New) The method of claim 19 wherein said zero-gain mode comprises 
isolating a varactor from an output voltage of an offset generator. 

44. (New) The method of claim 19 wherein said zero-gain mode comprises: 
comparing an offset control voltage to a reference voltage; and 

setting the tuning voltage to one of a plurality of voltage potentials based on said 
comparing. 
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45. (New) The method of claim 19 wherein said zero-gain mode comprises 
maintaining a constant capacitance in said voltage-controlled oscillator. 
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